


Context Windows

Al models have context windows that limit how much text you
can feed them

— EX) Gemini 3 Flash and Pro have 1 million token context window — about
1,500 pages of text

« Even if you can fit your documents in that window, the Al can
get “lost in the middle” and have trouble answering your
queries

 We need a way for the Al to intelligently select the relevant
parts of your data in order to answer your question



Retrieval Augmented
Generation (RAG)

 RAG allows an Al to selectively retrieve
documents to answer your query

* All documents stored in a clever way in a
special database

 This database uses clever techniques to find
relevant documents for your query



Text Embeddings

 The key to RAG are Al powered text
embeddings

* A text embedding maps text to a vector

 The vector location encodes the meaning of
the text



Embedding Example

Food Embeddings — PCA in 2D

Grilling a thicksteak creates awonderful smoky
full of




Embedding Models

We can use the gemini-embedding-001 model to embed text
Other Als have similar embedding models

Embedding is 768 dimensions

Python code:

def get embedding(text: str, client} -> list:
"""Generate 768-dim embedding (matches chat.py / rag_ingest.py style)."™"
result = client.models.embed content(
model="gemini-embedding-881",
contents=text,
config=types.EmbedContentConfig(

task type="RETRIEVAL_DOCUMENT",
output dimensionality=768,
).
)

return list (result.embeddings[@].values)




Embedding Chunks

 We chop up the document in smaller chunks (maybe 1 or 2
pages)

— Make chunks overlap a little bit so you don’t cut important
parts in the middle

« We embed each chunk one at a time

« Now we have a bunch of vectors, where do we store them?




Vector Store

A vector store is a database where can store the text chunks
and their vector embedding

Vector store also has methods to let you rapidly search for
vectors which are similar to an input vector

— Hierarchical navigable small world (HNSW)
— Inverted File Index (IVF)

This lets us quickly find chunks similar to our query

Many popular vector stores
— Pinecone
— Chroma/Weaviate

— Milvus
— MongoDB ©



RAG Workflow

User query

Embed query

Search vector store for
chunks similar to query

Put the chunk text into
the chat context

Al replies to your query +
relevant chunks
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Whats so special about pizza? &
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Whats so special about pizza?+ Pizza is delicious and
satisfying + Nothing beats a hot slice of pizza + Pizza brings

people together like nothing else




Embedding Cost

Embeddings are very cheap

Google Gemini Pricing (February 2026)
Tier Price per 1 Million Tokens  Rate Limits
Free Tier $0.00 Up to 1,500 requests per day (RPD).
Paid Tier $0.15 Up to 5,000,000 tokens per minute (TPM).

Batch APl  $0.075 (50% discount) Optimized for massive, asynchronous datasets.

OpenAl Embedding Pricing (February 2026)

Tier Price per 1 Million Tokens Rate Limits (Tier 3 Example)
Standard (3-small) $0.02 Up to 5,000,000 tokens per minute (TPM).
Standard (3-large) $0.13 Up to 5,000,000 tokens per minute (TPM).

Batch API $0.01- $0.065 (50% discount)  Optimized for massive, non-urgent datasets.




MongoDB Vector Store

« After we embed the chunks
with Al, we store them in a
collection on MongoDB

— Chunk text
— Embedding vector

— Useful metadata (can be Al
generated, like summarize the
chunk)
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MongoDB Vector Store

Once the chunks are stored, we create an index on the
collection

Select “Search & Vector Search”
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H Project Overview

MGT 575 Overview

DATABASE

Clusters
Clusters

Search & Vector Search

Data Explorer Sectionl

Backup

Connect Edit configuration



MongoDB Vector Store

Choose “Vector Search” for search type

Create a Vector Search Index

]

Setup Configuration

Start Your Index Configuration

Search Type

Atlas Search Vector Search
Full-text search for relevance- For semantic search and Al
based app features. applications.




MongoDB Vector Store

Name your index and choose the database and collection
where you stored your chunks

Index Name and Data Source
Search indexes are specific to a database and collection.

€ At this time, search indexes cannot be created for time series collections.

Index Name

vector_index

Database and Collection
Q Ssearch for database or collection ...
» case_blind_elephant
» case_nathans

> chatapp




MongoDB Vector Store

Choose “JSON Editor” for configuration method

Configuration Method

Select how you would like to configure your index. You can also define indexes through the Atlas Admin AP, % Atlas CLIL %

supported Drivers.®

Visual Editor JSON Editor
Define index definitions in a Edit the raw index definition
more guided experience. with an embedded JSON editor.

Have the Al write the JSON index definition and paste it in the
JSON Editor on MongoDB

7
L
"fields™: [

“"type": “vector",
"path”: “content_vector”,
"numDimensions”: 768,

"similarity": "cosine"




Coding Session

 Put alarge document into a vector store
 Clone a basic chat app

* Give that chat bot RAG functionality
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